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Summary. 165 Loreley is one of the last large asteroids
(D =150km) whose rotational properties have not yet been
determined. For this reason it was observed during the 1981 and
1984 oppositions, in a collaborative campaign involving the
Torino Observatory and the Institut fiir Astronomie, Graz,
Austria. From three observing nights a rotational period
P, =7.2240.01 h was determined and this value, together with
the peculiar light variation trend exhibited in 1981, were con-
firmed by the 1984 single lightcurve. The total amplitude of the
lightcurve, which seems to be partially controlled by surface
irregularities that are present on a (not very much) elongated
ellipsoidal body, is 0.16+0.01 mag. ¥ (1,«) magnitudes were
derived for each observing night and the resulting color indices are
B—V=0.681+0.008 and U— B=0.255+0.004.
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1. Introduction

The number of asteroids whose rotational properties are known so
far exceeds 600 and in this set the objects with diameter larger than
150km (after Infrared Astronomical Satellite (IRAS) results,
Matson, 1986) are about 80. In this diameter range only four
asteroids have unknown rotational periods, while for ten the
reliability degree of this physical parameter is very low.

165 Loreley is a large asteroid classified as CD by Tholen
(1984) and its diameter, previously evaluated to be 228 km by
Bowell et al. (1979), owing to the IRAS results (Matson, 1986),
was reduced to 160km. The albedo obtained by IRAS is
2,=0.069, quite a high value if compared with the average
albedos both of C and D taxonomic types.

Loreley was observed during two oppositions (1981, 1984) in a
collaborative effort, involving the Torino Observatory and the
Institut fiir Astronomie, Graz, Austria which aims to determine
and improve the accuracy of the rotational parameters of larger
asteroids. The 1981 observations were carried out in July—August
at the European Southern Observatory (ESO), La Silla, while in
January 1984 at the Torino Observatory. This asteroid was also
observed by A.W. Harris (1986, private communication), but he
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* Based on observations mainly collected at the European
Southern Observatory ESO, La Silla, Chile

derived only a very uncertain rotational period (~6h) and an
amplitude of the lightcurve of about 0.10 mag.

A preliminary report on the photometry of 165 Loreley was
given in Schober (1983), listing the rotation period of all the 16
asteroids with diameter between 200 and 250km and of the 15
asteroids larger than 250 km. It also should be mentioned that the
preliminary values (P =7.6h, amplitude 0.12 mag) reported by
Schober (1983) do not differ much from those based on the fully
reduced data which are presented in this paper.

2. Observations

During the 1981 opposition 165 Loreley was observed in three
nights, July 25, August 1 and 2, while in 1984 only a single
lightcurve was obtained on January 6-7.

The 1981 observations were carried out at through UBV filters
with an EMI 6256 photomultiplier cooled with dry ice, attached to
the 0.61 m Bochum telescope.

The reduction to the standard UBV system were performed by
using the ESO “Snoopy” program, and for this purpose groups of
standard stars were taken from E7-E8-E9 regions (Graham,
1982). The Loreley ephemerides for 1981 were computed and put
to our disposal by Batrakov (1982, private communication) for
epoch 1950.0, while for 1984 were obtained by a computer
program available at the Torino Observatory. In Table 1 we list
the aspect, the magnitude and comparison star data for each
observing night. The Torino observations were carried out by a
45 cm reflector in the ¥ band using an EMI6256 SQ photomulti-
plier and consist in one lightcurve, further observations were not
possible due to bad weather conditions. Reductions were made by
acomputer program which takes account of differential extinction
between the target object and the comparison star, using extinc-
tion coefficients determined during the night. Transformation to
the standard UBV system was made by means of a group of
standard taken from Blanco et al. (1968).

3. Results

The 1981 single lightcurves are plotted in Figs. 1-3, while the
composite one, which UT is referred to July 25, is shown in Fig. 4.
The 1984 lightcurve is plotted in Fig. 5, and, like the previous
ones, ordinates are ¥ magnitudes and abscissae UT hours.
The best fit of the lightcurves was obtained considering a
rotational period of 7.22+40.01 h, implying six extrema per cycle,
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Table 1. Aspect, magnitude and comparison star data

Date R.A. Decl. A B r 4 o V(,a) Comp. star
0"UT) (1950) (1950) (1950) (1950) (AU) (AU)
Jul 25, 1981 20202741 —21°3011 298734 —1202 2919 1.905 192 77904 BD —21°5600
Aug 01 19"56™50 —21°213 296996 —0959 2.920 1.918 329 87069 BD —21°5600
Aug 02 19155m64 —21°1919  296°76 —0°53 2.920 1.921 423 87075 BD —21°5600
Jan 07, 1984 06"32™10 +29°34.0 97202 +6.32 3.346 2.374 321 77986 2
2 Star is not catalogued, o; 950 = 6732724, J,450 = +29°33'6
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Fig. 1. Lightcurve of 165 Loreley obtained on July 25, 1981 e
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Fig. 2. Lightcurve of 165 Loreley obtained on August 1, 1981

Fig. 3. Lightcurve of 165 Loreley obtained on August 2, 1981

as shown in Fig. 4. The alternative solution assuming M2 = M3,
leads to a possible period of about 6 h, but it seems very unlikely,
due to the three different minima appearing on August 2
lightcurve. A further support to the longer period is given by the
1984 lightcurve, which shows clearly three maxima and three
minima. Unfortunately some measurements are missing in corre-
spondance of m1, but in any case the overlapping of the two
lightcurves shows a good fit, confirming the presence of six
extrema. The total amplitude of the light variation of 165 Loreley
results 0.16 +0.01 mag for the 1981 apparition.

A precise computation of the phase coefficient, because of the
small number of observations and the small phase angle range was
not possible, but from the available data we roughly estimate
B, =0.025mag/deg, a value characteristic of S taxonomic class
rather than the CD one.

From 136 measurements we obtain B— V' =0.681 +0.008 and
U— B=0.255+0.004; both values result lower about 0.06 mag if
compared with the color indices reported in the TRIAD file by
Bowell et al. (1979).
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Fig. 4. Composite lightcurve of 165 Loreley (based on the resulting period of P, =7.2240.01 hours) obtained on (e) July 25, (A) Aug 1, (H) Aug 2, 1981
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Fig. 5. Lightcurve of 165 Loreley obtained on January 6-7, 1984 Open circles are repeated points
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4. Conclusion

The peculiar trend of the lightcurve found for 165 Loreley is not
unique among large asteroids (see, e.g. 29 Amphitrite, 52 Europa,
409 Aspasia, 423 Diotima, 532 Herculina, etc.) and a number of
these show lightcurves of relatively small amplitude and/or
ambiguous rotational periods (see, Zappala et al., 1983, 1985).

Due to the quite large size of Loreley, implying a role of the
self-gravitation in controlling the shape, we think that the
appearing cross-sectional area is not the only element controlling
the light variations. The fact that in the lightcurves obtained in
both oppositions (~200° in ecliptic longitude apart) three maxima
and three minima are present suggests that 165 Loreley is an
ellipsoidal body not very elongated with surface irregularities
which are responsible for the apparition of the third extremum.

Further observations are necessary in order to confirm the
actual rotational period and to determine the rotation axis
direction.
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